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(54) Compositions containing sunscreens. 



(57) A process for preparing sun protection compositions is described. An aqueous dispersion of a 
particulate metallic oxide in which the primary particle size is less than 0.2 micrometre is mixed with an 
emulsifier and an oil phase to form an oil-in-water emulsion and also with a hydrophobic organic 
sunscreen. The amount of metallic oxide present in the emulsion is up to 10 per cent by weight and the 
amount of hydrophobic organic sunscreen present is up to 7 per cent by weight. The use of an aqueous 
emulsion of inorganic oxide together with a hydrophobic organic sunscreen produces a composition 
having a higher Sun Protection Factor (SPF) than would be expected as an additive effect produced by 
the quantities of metallic oxide and organic sunscreen used. 
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The invention relates to compositions for application to human skin and particularly to compositions con- 
taining a combination of inorganic and organic sunscr ens. 

Th use of inorganic oxid swhichhav aparticl siz such that they ar substantially transparent to visibl 
light but ref I ct or absorb UV light to provide sunscreen compositions is known. How ver, in order to produce 
5 a sunscreen composition having a high sun protection factor (SPF) it is sometimes necessary to use relatively 
large amounts of such oxides and this can lead to undesirable visible tinting due to a small absorbance of visible 
light. 

A combination of an inorganic oxide and an organic sunscreen can be used to obtain a high SPF with a 
relatively small amount of inorganic oxide but physiological damage to the body can occur following topical ap- 

10 plication of organic sunscreens in effective concentrations and consequently safety limits have been imposed 
on the quantity which is permitted in a composition for topical application. 

It is therefore desirable to produce compositions which optimise the effectiveness of compounds used as 
UV absorbers and it is an object of this invention to provide a method of preparing compositions which improve 
the effectiveness of a combination of inorganic and organic UV absorbers. 

15 According to the invention a process for the preparation of a composition suitable for topical application 

to human skin comprises mixing an aqueous dispersion of particles of a metallic oxide having an average pri- 
mary particle size of less than 0.2 micrometre with one or more emulsif iers and an oil phase under conditions 
in which an oil -in- water emulsion is formed and with a hydrophobic organic sunscreen wherein the composition 
contains up to 10 per cent by weight metallic oxide and up to 7 per cent by weight hydrophobic organic 

20 sunscreen. 

Compositions prepared according to the process of the invention have been shown to possess an SPF 
which is considerably greater than would be expected by calculating an SPF based on the additive effect of 
the metallic oxide and the organic sunscreen. 

A particularly preferred embodiment of the process of the invention is based on the process described in 
25 the pending application filed in the United Kingdom under the application number 6B 9301515.4. According 
to this preferred embodiment a process for the preparation of a composition suitable for topical application to 
human skin comprises mixing an aqueous dispersion of particles of a metallic oxide having an average primary 
particle size of less than 0.2 micrometre with one or more emulsifiers and an oil phase under conditions in 
which an oil-in-water emulsion is formed and with a hydrophobic organic sunscreen wherein the total amount 
so of emulsifiers present in. the oi!-in-water emulsion so formed is less than 10 per cent by weight, the particles 
of metallic oxide comprise up to 1 0 per cent by weight of the emulsion, the hydrophobic organic sunscreen com- 
prises up to 7 per cent by weight of the emulsion, the oil phase comprises 5 per cent to 30 per cent by weight 
of the emulsion and an aqueous phase comprises at least 60 per cent by weight of the emulsion. 

Preferably the metallic oxide used in the process of the invention comprises an oxide of titanium, zinc or 
35 iron and most preferably the metallic oxide is titanium dioxide. 

The average primary particle size of the particles of metallic oxide used in the process of the invention is 
less than 0.2 micrometre and where the particles are substantially spherical then this size will be taken to rep- 
resent the diameter. However, the invention also encompasses particles of metallic oxides which are non-sphe- 
rical and in such cases the average primary particle size refers to the largest dimension. 
40 Preferably the average primary particle size of the particles is from 0.01 to 0.1 5 micrometre and more pre- 

ferably from 0.01 to 0.06 micrometre when they are substantially spherical. Particularly useful products can 
be prepared using substantially spherical particles having an average primary particle size in the range 0.01 
to 0.03 micrometre. For particles having an acicular shape the average largest dimension of the primary par- 
ticles is preferably less than 0.15 micrometre and more preferably from 0.02 to 0.10 micrometre. 
45 When the metallic oxide is titanium dioxide the particles are preferably acicular in shape and have a ratio 
of largest dimension to smallest dimension of from 8:1 to 2:1. 

When the metallic oxide is zinc oxide the particles preferably have an average primary particle size of 0.005 
to 0.15 micrometre and more preferably have an average primary particle size of 0.03 to 0.07 micrometre. 
The particles of metallic oxide may comprise substantially pure metallic oxide but may also carry an inor- 
50 ganic coating or organic coating. For example, particles of titanium dioxide can be coated with oxides of other 
elements such as oxides of aluminium, zirconium or silicon and a form of acicular, coated titanium dioxide which 
is especially useful in the process of this invention is disclosed in UK Patent GB 2 205 088. 

The particles of metallic oxides may also carry, if desired, a coating of on or more organic materials such 
as polyols, amin s, alkanolamines, polymeric organic silicon compounds, hydrophilic polymers such as poly- 
55 acrylamide, polyacrylic acid, carboxymethyl cellulos and xanthan gum or surfactants. 

Th metallic oxide is us d in the process of th invention in a quantity suffici nt to ensure a concentration 
of up to 10 weight per c nt with respect to th final mulsion. When the metallic oxide is titanium dioxide, it is 
preferably present in an amount of from 1 to 6 per cent by weight and most pr ferably it is present in an amount 
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of from 4 to 5 per cent by weight. When the metallic oxide is zinc oxide f th preferred amount is from 3 to 8 
per cent by w ight and th most preferred amount is from 5 to 7 per cent by weight. 

In carrying out the proc ss of th invention an aqueous disp rsion of a m tallic oxide having a primary 
particl size as hereinbefor d fined is used. Typically, th dispersion is prepared by milling the m tallic oxide 

s in water in the presence of a particulate grinding medium and in the presence of a dispersing agent. 

UK Patent Application GB 2 226 018 discloses an aqueous dispersion of titanium dioxide containing a dis- 
persing agent which is a polycarboxylic acid or a salt thereof and in which the titanium dioxide has an acicular 
shape. The dispersions described in GB 2 226 01 8 are particularly suitable for use in the method of the current 
invention when it is desired to produce an oil-in-water emulsion containing titanium dioxide. 

10 The technique described in GB 2 226 018 can be used to prepare aqueous dispersions of metallic oxides 
other than titanium dioxide which are suitable for use in the process of the invention. 

Suitable dispersing agents which can be used to prepare dispersions of metallic oxides according to GB 
2 226 018 include polyacrylic acids, substituted acrylic acid polymers, acrylic copolymers, sodium and/or am- 
monium salts of polyacrylic acids and sodium and/or ammonium salts of acrylic copolymers. 

15 GB 2 260 01 8 discloses aqueous dispersions containing from 20 to 60 per cent by weight titanium dioxide 

and concentrations of titanium dioxide or other metallic oxides in this range are suitable for the practice of this 
invention. Preferably, the concentration of metallic oxide in the aqueous dispersion is from 30 to 50 weight per 
cent with respect to weight of dispersion. 

The hydrophobic organic sunscreens which are of use in the current invention are organic compounds 

20 which have been shown to be useful when added to compositions for the purpose of absorbing UV light and 
which are substantially insoluble in water at about 20°C. Such compounds include p-methoxy cinnamic acid 
esters, salicylic acid esters, p-amino benzoic acid esters, nonsulphonated benzophenone derivatives, deriva- 
tives of dibenzoyl methane and esters of 2-cyanoacrylic acid. Specific examples of useful organic sunscreens 
are given in the following table, identified by their INCI name (formerly CTFA name) and, in some cases, other 

25 common names. 
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35 
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45 
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INCI NAME 
Benzophenone- 1 
Benzophenone-2 
Benzophenone-3 
Benzophenone-6 
Benzophenone-8 
Benzophenone-12 
Isopropyl Dibenzoyl Methane 
Butyl Methoxy Dibenzoyl Methane 
Ethyl Dihydroxypropyl PABA 
Glyceryl PABA 

Octyl Dimethyl PABA 

Octyl Methoxycinnamate 

Homosalate 

Octyl Salicylate 

Octyl Triazone 

Octocrylene 

Etocrylene 

Menthyl Anthranilate 

4-Methylbenzylidene Camphor 



OTHER COMMON NAMES 



Oxybenzone 



Dioxybenzone 
Octabenzone 

Avobenzone 



(Padimate O 
Octyl dimethyl p-aminobenzoate 

Homomenthyl salicylate 
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The preferred organic sunscreen is octyl methoxycinnamat . 

A mixture of two or more hydrophobic organic sunscre ns can b used. 

The quantity of hydrophobic organic sunscreens used will d pend to som extent upon th nature of th 

organic sunscre n but is up to 7 p r c nt by weight bas d on w ight of emulsion. Preferably th amount of 
5 hydrophobic organic sunscreen is from 1 to 6 per cent by weight. When the hydrophobic organic sunscreen is 

octyl methoxycinnamate the preferred quantity is from 1 to 4 per cent by weight. 

In the particularly preferred embodiment of the process of the current invention the emulsions produced 

contain a relatively small amount of one or more emulsif iers by comparison with previously known emulsions. 

Usually, the total amount of emulsif iers used in the emulsion is less than 7 per cent by weight and, preferably, 
10 less than 5 per cent by weight Also the quantity of hydrophilic emulsif iers used is preferably less than 10 per 

cent by weight of the total quantity of emulsif iers used and, in the most preferred case, no hydrophilic emul- 

sifiers are used. 

Generally, in this preferred embodiment, the hydrophile-lipophile balance (HLB value) of the emulsif ier 
system used is less than 6 and, preferably, the HLB value is less than 5. 
15 When hydrophilic emulsifiers are used then suitable emulsifiers include polyoxy ethylene derivatives of 

sorbitan fatty acid esters, polyoxyethylene fatty acid esters, polyoxyethylene fatty ethers, phosphate esters, 
fatty alcohol sulphates, polyglycoside ethers, poiyglycoside esters and alkali metal salts of sulphosuccinate 
esters. 

Hydrophobic emulsifiers suitable for use in the preferred embodiment of the process of the invention in- 
20 elude lipid emulsifiers such as fatty alcohols, fatty acids, glyceryl esters, sorbitan esters, methylglycoside es- 
ters and sucrose esters. Generally, in contrast to hydro phi lie emulsifiers these emulsifiers are easy to produce 
from renewable raw materials, are readily biodegradable and do not contain toxic side products. 

The components of the oil phase used in the process of the invention are oleophilic, cosmetically accept- 
able compounds. Examples of suitable compounds include paraffin oils, silicone oils, triglyceride esters and 
25 esters of fatty acids and fatty alcohols. 

The aqueous dispersion of metallic oxide, emulsif ier and oil phase are mixed under conditions which pro- 
duce an oil-in-water emulsion. 

In a typical process, the aqueous dispersion is mixed, if required, with other water miscible ingredients to 
form an aqueous phase and this phase and the oil phase are separately heated to at least 40°C, preferably to 
so at least 60°C and more preferably to at least 70°C S These two phases are then mixed under vigorous stirring 
in the presence of the emulsif ier or emulsifiers. Mixing equipment which has found use for preparing cosmetic 
creams, lotions etc. is suitable for preparing the emulsions. High shear mixers/homogenisers are particularly 
suitable. 

The emulsifiers) are usually added to the aqueous phase containing the aqueous dispersion before the 
35 oil phase is mixed with the aqueous phase. 

The hydrophobic organic sunscreen is preferably added to the oil phase before this is mixed with the aqu- 
eous dispersion but it can also be mixed with the emulsion after this has been prepared from the aqueous dis- 
persion of metallic oxide and oil phase. 

Other ingredients can be added to the emulsion and these ingredients may be introduced in any convenient 
40 manner. For example they can be mixed with the emulsion or added to the aqueous dispersion or the oi I phase 
before these components are mixed together. As examples, perfumes, antioxidants, moisturisers, thickeners 
and preservatives are normally added to emulsions to produce a commercially acceptable cosmetic product. 

The oil-in-water emulsions produced according to the process of this invention find use as sunscreen com- 
positions, as skin protectants, as moisturisers and as after-sun lotions and generally have the property of being 
45 transparent to visible light although they absorb or scatter UV light. 

The measured SPFfor an emulsion prepared according to the process of the invention is considerably high- 
er than expected. For example, an emulsion containing 4 per cent titanium dioxide by weight and no organic 
sunscreen was shown to have an SPF of 11. Previous experience indicates that the addition of 1 per cent octyl 
methoxycinnamate by weight to such a composition should increase the SPF to between 12 and 13. In fact, 
50 an emulsion containing a combination of 4 per cent titanium dioxide and 1 per cent octyl methoxycinnamate 
by weight prepared according to the method of the invention has been found to have an SPF of 16. 
The invention is further illustrated by the following Examples. 

EXAMPLE 1 

55 

An oil-in-wat r emulsion suitable for use as a sunscre n was prepared according to th following formu- 
lation:- 
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% by w ight 




1) 


Isopropyl Myristate 


4.00 


5 


2) 


Paraffin oil 


6.50 




3) 


Grape seed oil 


2.50 




4) 


Stearyl alcohol 


2.00 


10 


5) 


Petrolatum 


2.00 




6) 


Octyl Methoxycinnamate (sold under the Trade Name Parsol MCX) 


1.00 




7) 


Sorbitan Stearate (sold under the Trade Name Span 60) 


6.00 


15 


8} 


Disodium Ricinoleamido MEA-Sulfosuccinate (sold under the Trade Name 
Rewoderm S1333) 


0.20 




9) 


Dispersion of 40% by weight titanium dioxide in water (sold under the Trade Name 
Tioveil AQ) 


10.00 


20 


10) 


Glycerol 


4.00 




11) 


Allantoin 


0.20 




12) 


D-Panthenol 


0.80 


25 


13) 


Demineralised water 


60.58 




14) 


Mixture of alkyl parabens in phenoxyethanol (sold under the Trade Name 
Phenonip) 


0.02 


on 


15) 


Perfume 


0.20 



Ingredients 1 to 6 were mixed to form an oil phase and heated to 80°C. 
Ingredients 7 to 13 were mixed to form an aqueous phase and heated to 80°C. 

The oil phase was added to the aqueous phase with high-speed stirring (Braun kitchen mixer type 4169). 
High-speed stirring was continued for one minute to homogenize the mixture. The resulting emulsion was 
cooled to 25°C in a water bath, with slow agitation. Ingredients 14 and 1 5 were then added with moderate stir- 
ring. 

The product so formed had an in-vitro sun protection factor (SPF) of 16.1 (measured by the method of 
Diffey and Robson : J. Soc. Cosmet. Chem. 40, p.127-133 (1989)). 

A product made according to the same composition, but omitting the octyl methoxycinnamate, had an in- 
vitro SPF of 11.2. 

EXAMPLE 2 

An oil-in-water emulsion was prepared according to the method of Example 1 except that the amount of 
octyl methoxycinnamate was increased to 3% by weight and the amount of water was reduced to 58.58% to 
compensate. 

Using the same technique as in Example 1 , the in-vitro SPF was found to be 26.3. 
EXAMPLE 3 

Oil-in-water emulsions were prepared according to the following formulations:- 
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A 


B 


C 








% by weight 


%byw ight 


% by weight 


5 


1) 


Isopropyl Myristate 


4.00 


4.00 


4.00 




2) 


Paraffin oil 


6.50 


6.50 


6.50 




3) 


Grape seed oil 


2.50 


2.50 


2.50 


10 


4) 


Stearyl alcohol 


2.00 


2.00 


2.00 




5) 


Petrolatum 


2.00 


2.00 


2.00 


15 


6) 


wuiyi irid^uilt? ^ouiu uiiuci me I lauc Plains 

Uvinul T150) 




3.00 


3.00 


7) 


ouiuiiaii oicaiaic ^ouiu umuci nic iictuc iconic 

Montane 60) 


6.00 


6.00 


6.00 


20 


8) 


Disodium Ricinoleamido MEA-Sulfosuccinate 
(sold under the Trade Name Rewoderm S1333) 


0.20 


0.20 


0.20 




9) 


Dispersion of 40% by weight titanium dioxide in 
water (sold under the Trade Name Tioveil AQ) 


10.00 


- 


10.00 




10) 


Glycerol 


4.00 


4.00 


4.00 


25 


11) 


Ailantoin 


0.20 


0.20 


0.20 




12) 


D-Panthenol 


0.80 


0.80 


0.80 




13) 


Demineralised water 


61.40 


68.40 


58.40 


30 


14) 


Mixture of alkyl parabens in phenoxyethanol 
(sold under the Trade Name Phenonip) 


0.20 


0.20 


0.20 




15) 


Perfume 


0.20 


0.20 


0.20 



Ingredients 1 to 6 were mixed to form an oil phase and heated to 80°C. 
Ingredients 7 to 13 were mixed to form an aqueous phase and heated to 80°C. 

The oil phase was added to the aqueous phase with high speed stirring (Braun mixer type 4169). High 
speed stirring was continued for one minute to homogenise the mixture. The resulting emulsion was cooled 
to 25°C in a water bath, with slow agitation. Ingredients 14 and 15 were then added with moderate stirring. 

The product A, containing only titanium dioxide as active sunscreen agent, had an in-vitro SPF of 6.8. The 
product B, containing only octyi triazone as a sunscreen agent, had an in-vitro SPF of 1 .5. The product C, con- 
taining both active sunscreen agents, had an in-vitro SPF of 14.8. 

EXAMPLE 4 

Oil-in-water emulsions were prepared according to the following formulations:- 



so 
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n 

LI 


L 


r 






/C 




Of 

70 






oy weignt 


by weight 


by weig: 


1) 


IsooroDvl Mvristate 


& no 


J. oo 


A OO 

4.UU 




Paraffin oil 


O.jU 


^ co 


£ CO 


3) 


Grane seed oil 




Z.jU 


7 CO 


4) 


Stearvl alcohol 


7 no 


o oo 


o oo 


5) 


Petrolatum 




o oo 


o oo 




Ortvl ^alirvlatp 










^aUXU UUUCi U1C IldUC INalTlc 




3.U0 


3.00 




I^CU iiCilUpa.Il KJo ) 








7) 


Sorbitan Stearate 










(sold under the Trade Name 


6.00 


6.00 


6.00 




Montane 60) 








8) 


Disodium Ricinoleamido 










MEA-Sulfosuccinate (sold under 


0.20 


0.20 


0.20 



the Trade Name Rewoderm S1333) 
9) Dispersion of 40% by weight 

titanium dioxide in water (sold 10.00 - 10.00 
under the Trade Name Tioveil AQ) 



10) 


Glycerol 


4.00 


4.00 


4.00 


n) 


Allantoin 


0.20 


0.20 


0.20 


12) 


D-Panthenol 


0.80 


0.80 


0.80 


13) 


Demineralised water 


61.40 


68.40 


58.40 


14) 


Mixture of alkyl parabens 










in phenoxyethanol (sold under 


0.20 


0.20 


0.20 




the Trade Name Phenonip) 








15) 


Perfume 


0.20 


0.20 


0.20 



Ingredients 1 to 6 were mixed to form an oil phase and heated to 80°C. 
Ingredients 7 to 13 were mixed to form an aqueous phase and heated to 80 °C. 

The oil phase was added to the aqueous phase with high speed stirring (Braun mixer type 4169). High 
speed stirring was continued for one minute to homogenise the mixture. The resulting emulsion was cooled 
to 25°C in a water bath, with slow agitation. Ingredients 14 and 15 were then added with moderate stirring. 

The product D, containing only titanium dioxide as active sunscreen agent, had an in-vitro SPF of 6.8. The 
product E, containing only octyl salicylate as active sunscreen agent, had an in-vitro SPF of 2.5. The product 
F, containing both active sunscreen agents, had an in-vitro SPF of 10.1. 

EXAMPLE 5 



Oil-in-water emulsions were prepar d according to th following formulations: 
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G 


H 


I 






% by weight 


% by weight 


% by weight 


1) 


Isopropyl Myristate 


4.00 


4.00 


4.00 


2) 


Paraffin oil 


6.50 


6.50 


6.50 


3) 


Grape seed oil 


2.50 


2.50 


2.50 


4) 


Stearyl alcohol 


2.00 


2.00 


2.00 


5) 


Petrolatum 


2.00 


2.00 


2.00 


6) 


wciyi uimtstnyi rMDM^suiu unuerinc trade 
Name Escalot 507) 




3.00 


3.00 


7) 


Qr\rKifan Qtoarsto fcnlrl unHartho TraHo Mama 
OUfL/ILclli o teal ale ^oUlu UIIUcI LI It? lldUG iNaliic 

Span 60) 


6.00 


6.00 


6.00 


8) 


Disodium Ricinoteamido MEA-Sulfosuccinate 
(sold under the Trade Name Rewoderm S1333) 


0.20 


0.20 


0.20 


9) 


Dispersion of 40% by weight titanium dioxide in 
water (sold under the Trade Name Tioveil AQ) 


10.00 


- 


10.00 


10) 


Glycerol 


4.00 


4.00 


4.00 


11) 


Allantoin 


0.20 


0.20 


0.20 


12) 


D-Panthenol 


0.80 


0.80 


0.80 


13) 


Demineralised water 


61.40 


68.40 


58.40 


14) 


Mixture of alkyl parabens in phenoxyethanol 
(sold under the Trade Name Phenonip) 


0.20 


0.20 


0.20 


15) 


Perfume 


0.20 


0.20 


0.20 



Ingredients 1 to 6 were mixed to form an oil phase and heated to 80°C. 

Ingredients 7 to 13 were mixed to form an aqueous phase and heated to 80°C. 

The oil phase was added to the aqueous phase with high speed stirring (Braun mixer type 4169). High 
speed stirring was continued for one minute to homogenise the mixture. The resulting emulsion was cooled 
to 25°C in a water bath, with slow agitation. Ingredients 14 and 15 were then added with moderate stirring. 

The product G, containing only titanium dioxide as active sunscreen agent, had an in-vitro SPF of 6.5. The 
product H, containing only octyl dimethyl PABA as active sunscreen agent, had an in-vitro SPF of 4.7. The 
product I, containing both active sunscreen agents, had an in-vitro SPF of 16.2. 



Claims 

1. A process for the preparation of a composition suitable for topical application to human skin characterised 
in that an aqueous dispersion of particles of a metallic oxide having an average primary particle size less 
than 0.2 micrometre is mixed with one or more emulsif iers and an oil phase under conditions in which an 
oil-in- water emulsion is formed and with a hydrophobic sunscreen and the composition contains up to 10 
per cent by weight metallic oxide and up to 7 per cent by weight hydrophobic organic sunscreen. 

2. A process according to claim 1 characterised in that the total amount of emulsif iers present in the oil-in- 
water emulsion is less than 10 per c nt by w ight, th oil phas comprises 5 p r cent to 30 per cent by 
weight of th emulsion and an aqu ous phase compris s at least 60 per cent by weight of the mulsion. 

3. A proc ss according to claim 1 or 2 characterised in that th metallic oxid is an oxid of titanium, zinc 
or iron. 
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4. A process according to any one of the preceding claims characterised in that the particles of metallic oxide 
ar substantially spherical and hav an average primary particl siz inth rang 0.01 to 0.15 micrometre. 

5. A proc ss according to any one of claims 1 to 3 characterised in that the particl s of m tallic oxide are 
acicular and the average largest dimension of the primary particles is in the range 0.02 to 0.1 5 micrometre. 

6. A process according to any one of claims 1 to 3 or 5 characterised in that the metallic oxide is titanium 
dioxide and the particles are acicular and have a ratio of largest dimension to smallest dimension in the 
range 8:1 to 2:1. 

7. A process according to any one of claims 1 to 5 characterised in that the metallic oxide is zinc oxide and 
the particles thereof have an average primary particle size in the range 0.005 to 0.15 micrometre. 

8. A process according to any one of claims 1 to 6 characterised in that the metallic oxide is titanium dioxide 
and the particles thereof carry an inorganic coating comprising an oxide of aluminium, zirconium or silicon. 

9. A process according to anyone of the preceding claims characterised in that the particles of metallic oxide 
carry a coating of a polyol, an amine, an alkanolamine, a polymeric silicon compound, a hydrophilic poly- 
mer or a surfactant. 

20 1 0. A process according to any one of claims 1 to 6, 8 or 9 characterised in that the metallic oxide is titanium 
dioxide and is present in an amount of from 1 to 6 per cent by weight with respect to total weight of emul- 
sion. 

11. A process according to any one of claims 1 to 5, 7 or 9 characterised in that the metallic oxide is zinc oxide 
25 and is present in an amount of from 3 to 8 per cent by weight with respect to total weight of emulsion. 

12. A process according to any one of the preceding claims characterised in that the hydrophobic organic 
sunscreen is a p-methoxy cinnamic acid ester, a salicylic acid ester, a p-aminobenzoic acid ester, a non- 
sulphonated benzophenone derivative, a derivative of di benzoyl methane or an ester of 2-cyanoacrylic 

30 

13. A process according to any one of the preceding claims characterised in that the hydrophobic organic 
sunscreen is present in an amount in the range 1 to 6 per cent by weight based on total weight of emulsion. 

14. A process according to claim 12 characterised in that the organic sunscreen is octyl methoxy cinnamate 
and is present in an amount in the range 1 to 4 per cent by weight based on total weight of emulsion. 

15. A process according to any one of claims 2 to 1 4 characterised in that the total amou nt of emulsif iers pres- 
ent in the emulsion is less than 7 percent by weight 

40 16. A process according to any one of claims 2 to 15 characterised in that less than 10 per cent of the total 
weight of emulsif iers is hydrophilic emulsif ier. 

17. A process according to any one of claims 2 to 16 characterised in that the hydrophile-lipophile balance 
of the emulsif ier system present is less than 6. 
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18. A process according to any one of the preceding claims characterised in that the aqueous dispersion of 
metallic oxide is prepared by milling the metallic oxide in water in the presence of a particulate grinding 
medium and in the presence of a dispersing agent comprising a polycarboxylic acid or a salt thereof. 

19. A process according to any one of the preceding claims characterised in that the aqueous dispersion of 
metallic oxide contains from 20 to 60 per cent by weight metallic oxide. 

20. A process according to any one of the preceding claims in characterised in that the aqueous dispersion 
and oil phase are s parately heated to a temperature of at least 40°C and the dispersion and oil phase 
are subs quently mixed under vigorous stirring in th pres nee of the one or mor mulsifiers. 
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(54) Compositions containing sunscreens 

(57) A process for preparing sun protection compo- 
sitions is described. An aqueous dispersion of a partic- 
ulate metallic oxide in which the primary particle size is 
mixed with an emulsifier and 
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an oil phase to form an oil-in -water emulsion and also 
with a hydrophobic organic sunscreen. The amount of 
metallic oxide present in the emulsion is up to 10 per 
cent by weight and the amount of hydrophobic organic 



sunscreen present is up to 7 per cent by weight. The 
use of an aqueous emulsion of inorganic oxide together 
with a hydrophobic organic sunscreen produces a com- 
position having a higher Sun Protection Factor (SPF) 
than would be expected as an additive effect produced 
by the quantities of metallic oxide and organic sun- 
screen used. 
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